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#§8^7 - 640 7 9 



mnos 1 1 — t5c©*a^*^. hh©#«. m&** 
to t KM t (Dm 9 . *jBJ&» 6 ©ms*36K*saftr z> 

552¥U> xmiP h ft S*M^¥^*gbi*39tlc*il » 

nwfi**mftK*s^x* m± 5 aia-Rca s ct ^ (ct6 

«B©-o©jfc«. 3 #«*»6©tttH#B*gBfcT 

AWT SiS^f 6ft & 

jtskeso. tts^-«»-©3fc». ^-©^ 
*tje*«fl-'f *^wci«^r s*-© s 20 

CW*S3 3 »*529Ett©*<Ea¥3g«[a^SSB«: 
*^6©ffiafc(^g^r3 5 7-©i»£{t 

a%3r-©s 5-aB3EtiiB*>6j&-©5 

&g£§£STr£fifit<!: btcCt *&ft &:TS¥«fi?f9B 
$ii&n&S. 30 

*ji»r. »-©*wisr-©*a*fflEtca«H©3isffl 

Ai&^-r ss^ u e»ft &39&asmm&&m 

ctt^Jie ] fsse. sa. wfe^ti-en©e©ii«^a 40 
s*r £=#©»&><* A\ =&©«*><* *©#&*» 6 

*£JHI«- =»©«&»■« * A-© 

si«*£fi&r *£js#s*3R. * y - >±k 

iSA&^-f 4 u > zm> h ft *=«aP¥?Ksa3i^ 

fctt*aa»©»e»*S3i^6«)«3n5jeiB©=:ffl 
©3fc8H£u *n63fejB*iisfe. s&. we^-n^n© 
a©ia«%**-rs=tsc©?sfi^*^©«»«:. ft®© 50 



§£g, 

i»3jGS8 ] f»*®5 $/c«ff*3l6 *fctt«3|a!7ffi 
ig©*«S¥ff5^a^g, *A:tt=«aSPSlKSSa; 

^m^mm VtcCt i T A$ct&8. 
C»«319] «ft^iiHlt©«:^». !8¥*H5**fOiI 

fs?-. Mii«*i«iiT3 y r* 6 & 

r. fli^s 1 «ci>L/»*3S8 ©i>-r*i*> 1 ^tciais©is: 

jgT 5-7—. «^p«*Rm-r5yr^^y->%5»6 
ft ^ y r^saa^iKftawS««c*st»-c. K y * 

y - >©fg2f TfeAI^MCCTfeJKW l»±=i - a > y*^fi!E 

[»W©WMtt»iS3 
[0 00 1 ] 

csmjt©*<jffl^if ] ^Bjiiaiiff^ai^-^;!/©®^ 
^x * y ->±K^^i-5»?i5KKaa^it©3 

[0 00 2] 

a«s^©JiOTi**Kiif«'fh-rsR»iu-c. 

f4-807 1 0^&«R:BttS*i5fi»3W*4. Ctl 
t*«aA*A©l9Si«:^-tt^-5^«*iBSOr. Tfe 
Mb 6©*«*iB6B^f *^©*affift*<5 AS^ $ -tf-cW 
3> h^X h©a^iH« ; Srff'5il5l^«c > 

6 © iH*t7c z^mm^ is > aw $ # s <t ^ (c t 
r, fis^«©?WMt^i:tjtREi/«fc9 4-rs«>©r* 

[ooo3] s^%£a^ss« y t^k^u. 
w»© y T^S¥^^ B B aii^^g**^^sfi^S'pi5 
iur. «HiF4-2 7 9 1 mtemamztizmi 

C©»i2ffi©S^U>X?:^0. -en 6 

a<9 i/^x©*ttsr»a-'<*^. *j«t^ ^ «;->©* 
ti-eti©®K^ L-c«w?tiBa«ssi -r 5 c <b k £ o . 

u ^XHM^m.^<^ cfc o*x ^ y - >©-eft-e 

Mmmmitzmtvtc y 7»?M^ii8i?r 

[0004] 

Cf6w*j»*u<fc ^ i r saw 3 -agfc, spfflgmi 
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f#gB¥7 - 6 4 0 7 9 



- 8 0 7 1 0#55*REIS«O^rtt!5OT«<OKiOTffc 
tcoi»-C«a^"C^5*s. «SB©'MB{fc. 3W<?F 

t 0 0 0 5 ] — 4SKPP4 - 2 7 9 1 1 #&fSKfet£ 
E£«WfcEK£t/"Ct,»*C£{c«fc!)> *fi'"C*;l^ 10 

[ooo6] fcm®m-<Dmmzmu&mmF a mm 

5Ci«:*5 0 ^9l©flr-©SWtt¥«. *fc 

h{b<t*»f^j»^b*i®r-ssaf^«asi5«ai 20 

[0 00 7] 

<c . $&&S&&&mn&iaiic * t > T tt&H a* ;i/ 4 36 
«i©BK k #*ffl*t#©5%©tfl1^©3tel&£*¥li 

©E*j»£©tttcEarrs«iS£u;fc. «s>< 

fc. 30 
[0 0 0 8] Sfc. H#a»3ig^fi3i53gRfc**t»T 

k. jse. &e. #&*ft*ft©iw!£*m-r.5=s© 

[0 0 0 9] 

jcsffl o fc»^ at y T^s^jfM B s a ^^^as¥7fe 

¥*©SBt g £g&W»J± L- . BBSbj3Sa©3tfr# £ <£ 9 



[0010] 3Ete. iB^*;I/©JraS#3^£kTiS»e 
0 tcffif& t?*>ttlc&*), fcaSKHDfi 

SbftSB©fiSS#{fc. S3&rt;*HSC£#T?*5. M3fc 

w h'^yy^tmmictt^ -jKWK{g<. *?t. #s 
#8kw»rt! aw* * JncssaRBf -r s:£ 

mi/ . ^-si m&'i*jit<Dmic&micWtt-? v ^ 
*»jaEbfc38w«%sa*- s c 4 tc j; o . wa&sic& 

co o i i ] *fc. =&&mmgkm7mm.icis^'c, 
pt&, we*h*n©iii**awTs=ft©jRs 
^<*;uo-en-en©»ffi«:fj?e«3feK*»* 6 & -s^ 

**. 

[0012] 

CSU6W3 STF. *»W*l£««K:j:*J»i«-rS. 

[0 0 13)01 te*mmm&mmskm™mm.<Di3L 
^*^*ar-iiifiWBaj©«Bc±ffifia"c**. hikj: 

[0 0 1 4] aPt-->7>7'. ^^;^v5>f F7>7'f 

fr^teZftW 1 3&»%©ffl» 362 «BKa*S»f . **B62 
515 7-3R:j:DnI«*4©*»3tU>X5©*KS« 
L> SS^6ttR5 5-3*aabrSB»7r>7CCj: 

[0015] *3feU>X5tCA»Lfcnia*4»i»U> 

3fe4 ttBf^Tc 1 lift?),. **ittfi?P 1/>;C 1 2 CCJ: D 
X^ 1 3±K3£*»¥3*i*. 
[0 0 16] C©i^, i55-3, 3tjRl©EatO 
r. S5 7-3oa,il 4i7fe2Il©^«ll 5<fc©^f 
ftga^, 7k^ffirt(Cfc^T^4 5SSSfC^aJ: ; 5{C 
i2S> «fiSUTl»5. C©fllfiSKJ:»). *flRl*»^ffi» 

[0 0 17] C©i^ft«^i1-6Ci{C,fcO. 
4 - 8 0 7 l O-^aiCiaRStt&M&ffl. ft3feb>X 1 
Sl^^^^iKaiffiBLttcEabJfcflWtCcifc^. ts^ 

S^3t*Rm*4 4^*6 K^lll/, flia364 ©*8M1 
[0018] ISI2«^i»#«&^iKSa^a©K 
©H 1 (c^TiS— HEteW«c*H^r©Sil.>tt. Rl«3feR 



(4) 



$m¥7 -6 4 0 7 S 



11 jfctt*aift5 5-3©fflftl 44;ftigl©7£Wl 5 

t<Dteirft&d ' £tt3 5Ktci»eLfcc4«:*5. c 

©.fc^aW/Si-rSCitCfcO. «!£U>X1 2©5BB 
j&»6SE5 5-3<D*8aB. $7fctt#«l©ifi»*T-©fi3 
Kf-lft» i # J: 5? 6(CgIt # 5. OfrU C 

©4t. *«i . *fctt##ia>fc©a«*#2 " assbe 
a. 

[001 91 03 tt*IW#«StigKBESi^SM)» 

^it3g»^*«s»©«KWffiiar*4. hi ©at io 
-mm . b 2 ©snaswa* 7o>f ^©sw^ 
flSE^sar* 4©«c*f u m 3 ©#H3Sft«tt y r# 

3£<D&m%&M,m.mmwx & k> . s^sp i e * ^ tm* u 

fcSMtefe 1 7&m-<D 57-18, »-© 57-19-C 
fiSf OfcS. 'J 77^ 'J->2 0 it&KTT &#5£4 & -5 

C 0 0 2 0 ] 'J TlS&B&m&ffif&gmomriS&te 

SW ^>/cfetc»ta^u>x 12. y r xf y -> 2 ora 
e©s3*-c*.5yew)s< , rsci*J»K"c*s. 20 

[ 0 0 2 1 ] B 3 ©arH3?JSW©«!9aJ 18BB1 ©HI 

— iatw-«j%b J: ^ ic^as 1 * ^©tttw* 2 * Bj%)e 
'ss*. f^Ht3a«2^-3rj(ia»*jf»)iftif. 563fcu> 

X5. «S^^9^KA»Stf£*J5)54l'"Cl»i. C 

©flfj&r-«, jetBK Jfcfcu>x5. ayir?*;i,9tt4- 
yr*SK^iffa«w«a©ftff*fi«. 

[0 02 2] fc*5. C©*Ji&t?tt, 

5, m&^^^Q^^^^^cmmhtct^icit^. 30 

«¥IB1 8©*Bttli{3^1©fiS4M:W*4ttfia^ 

1 6 ©««*s3*iW«]n b t h . y t^sk^jbse 

[0 02 3] H3 ©JSHslW©^^ 1640 

■c . a 2 ©»^isswffla^Rs«n«a.« as 0 x 

*>Jci»C4ttt>%3A/T!**. 

[ 0 0 2 4 ] 0 4 «^BJ^S¥^g^^g©& 

93t^»»eaiiJ6iwsw©SES±ina'r *> * . *£e«w 
©a 1 jc5vr»— n*wcat o-cji&s 4 c sttflasas 40 

££-©3fcW2 1. I-©a2 2(DZO-Cf)Sl, 
ft<5;fc®2 1, 2 2*>6©ffl«*3l£2 3©5-&©Blffi*2 
4 ©5HK%— tS(© «5ft*SSi. jS^Wfeajft 5 5-2 5© 
g^fifl^T?Wt>«*5*l3»i£4 bTl>*4 

[0 02 5] C©HMRH:*Jli>T fe. jfeaR2 1 . 2 2«& 

?u>xi2, J&7fcu>X5, jKfi^^QaSkoiaw© 
WcfiSE3ft5C4«:&»h 8rej&*a&*s»©s s 

2 1. 2 2«*S*tt«CffiSUt4SJ:t>JS<tta. * 50 



w B mmm<D®m$>Km% Uc 4 *«c*5i>r * . » y r 

*SCS?f:^«aa^6«©llff*(®i. 3->;<2> Kb© 

[0026] ^mmm&mm^m.^m^om- 

0"C(,>**pK, SrS&4*K<fc9ij0fe«2 1#3S#« 
Wl^ofeit, »5 5-2 5&@HRfc4'«U:»>??IE 

a 0 Tfliffitcsfzio^iB 2 2 atft*. -5 ttscc a s c 4 . 

-o©36ii2 1 , 2 2*ffiS«:aa©*i®4Lr 
fewtf. s^rrsiwfcrts. w**iiar*a*!s^st©a 

^Kj;oT?n^a2 1 , 2 2*«l*tf4Ci#r 
*4C4&4*#*S. 



[0027 ] HI5 «^IW#«C&^Sea^lB©& 

9^»»siOBWBa5©stsi:iBia"c*a. ^mmm 

1 «c^-r»-|QS«{c» t < Jt&6 4 C 5 » 
^(ClKR*©/I>3igS*S%fl6ffl C£KW. 
[ 0 0 2 8 ] M;m©KiTOfc#MA,T-£T:fc 
•J. -#J4UT. «©jttS5W5-8imi. fi$#3l0 0i™ 

0 0 0 0 cd/m* . ^T^ASft lOOloffl fe©35S*ffi<t 

o, wffitc^i^w. u5i^6aa«*Ea-r*c4 
t/c iira!(cjii*u>x*siE-rsc4tc«fco-r. 
7fe«©7fem *jtta9ia«a < ms,^* m vt am a 



[0029] msmmmxte, itm3 ojc^^3 1 * 

F5>^ffi-?r«,»4Sr-ISS6«©»^K:lt^.- iSft-'-? 
*;U9*6ffi*r*H^3 3feJ^»ft«l5ffl«Cfl:3&s 

0. -eo/c!*. S§u>Xi 2ic^Ji«:AMT-S^« 
fg H ^^jL-9^6©m*f-r-SBi^3 3© 1/2-1/ 
4 4 «c s 36* . it «aw/j> S I » x y - > 3 2 iCfg^f 6 ffl 

JMC*7©^tt<,» 3 >^ f h ttS^IKKfiSK^B 4 1 r 

>y©^#S#ffl*^2 0 0 0«Flffl«Tr*«<OfC»L 
T, S3W©iWIH«rai^«W**I^Iffl©JS«.>WaK5» 
^7 - -C^>5 0 0 0 B#lfflJi(± * •? » tE® 3 0 ©fi^^ft*5 

gfc. 3bte«:ttigiett©St»=iffiM»*« 

0 » ytm 3 0 ©^7&s 3iicc (Dmytm&Mm? ti 

{^iS«©iS:^:Bi^*ff-S c 4 
[0 030 ] 3cfc. ^Ufe^S¥^iS^^ilB(c J: K) 

»6ti4iinswjK©«e*BWor*s. 

[0 0 3 1 ] KMt^fefrli 1 . 5-2-f >^gffi©*5- 

jKS^*;nii»%^>5©i 0 -f>fx^ y->tcs 



I — S mru. gSifrl 0 0 Hin©«WFffiS3t**W^KtCjgia 



^¥7-6407 9 



[0 0 3 2] C©.fc 9 fciB&S: <£>£«:. *:7y->CtPJ 
aW5*S*«ff-rSiiKj0.7 5 In (1 00 lmxo . 
5 X 0 .0 5 x 0 .3 = 0 .7 5 1 m) itt*. *Ct?» 1 

su©¥^ifii-eiti4 0cd/m j ife5 o cn«. mm=±ye 10 

3£x (1/te) x x **y- 

>y-C> {c«fci)ff#t/fe. Tftfofc, 0.7 5 x (1/ 
3.14) x (1/0.031) x5^4 0cd/m 1 tCJ:»3 

[0 03 3] c©»ift»fl*^©*5JR^Wrtt, 
frS. 



[ 0 0 3 4 ] EI 6 «^)B^S»¥^%aa^jECDl£ 
©a 5 «:5VS-si5SSi6W«:*l L r 5 <t c h »j&R 3 

0£{ffil&R8©IBtt:. lfe&U>X5©rt9CC. IIMCC® 

arc* 7- >; ZA&j&SiLttmm. 3 4 l fc <t c 5 fc . 



[ 0 0 3 5 ] H 7 . ^8 ti«iSK:{StBI<t^ y XA 

'J XT 7 'J XA 4 0 .*J&Styfc»i|IMg, 0 8 tt»CS& 



[ 0 0 3 8 ] H 1 0 \x*3mmmmm&m.m$m<D 
x 5 tiifflofesif . ssi^feaa 57-3 <Dm\c$m-7 y 

XA®jaaWR3 4*ieB0teiC5«:*4. C©*f5£ 
«c*5l>r«>. #Sffll^2©iBffi'<*^9^©JI&iiSS!l* 





»3|l!B«3 4*j(&W3 0©lilFlfCCKItr*CtCC < fc 
0. «a-'t*^9^©A««. «6'<**9a»6tt»f*- 
•5, iffiftft 3 6 <D%1fi 9 ftft «r*£HttW© 4 * <fc 0 K 30 

>xi 2^imicAgtTzm.i>&<fj:r). ms.mmm 

fcfc » SiBiS»a«fc 9 **W£©lSOTBi*»s c <h/&ir 



c o o 3 9 ] h i i ^mmmm^m.ymm.<DW^ 

■3^5fiSWl5E»«SW©«taJbffiia'C*S. #gltt0i© 

*-n«6ff!i~srAie»«K*»yr©**«cJii»tt, $a 

ft6f&H^*^2 7. 2 8, 2 9*JHItri3teiBfe55^ 
*#K3fc*4 6 iPhteZftWA 3 . »&IS3fe£3fe*4 7 
*»6&S3fc«4 4. #eg8^3£«4 8i&»&&4:5felR4 

5©=«©^iaa4i/r(r>54c6«:**. sau&x*^ 

2 7, 2 8, 2 9 ©jj*&. Wfr€-ft-t*i©Bfltffc 
tt*PX*Wdm^ 0<C«fcO=feIB*^JS 

s??u>^i2fc«fc»)^d'y->i3±Ksaw4 



[0036] Ctvfe^ «; XABME«©«&#> & 

j£#yfcK©#*Ai*s-e-c6. 7 - yxA»^Hiit5 40 

^fi£tt©)BJf*-«e4SBWfl{cJ:»)WiBSns. 

oc^rssffl y xr 7- y XAjasagaRfcia 6 om^mm 
«{caffl-r*i*«. »awK*^yxA^js!£fiFiAi*i7 
a * g tffct*3Btc 2 fcKfo-rfgffl-r ^ 4 «t i >. ' 



[0 0 3 7] H9t24^$£3^£^£ln%£B©& 

¥36^»t^6»waai5©«K±iflaT*4. 

om 6 tc^rsc^uiWKS* u rs& s £ c 3 tt3HH <t 50 



(DUMB J?** J:S3KBffli436SiXfe»». 

ia«*s^fiSj6^«sa5©8Kffli®ia. h 1 2 o>)fe 
se*saas^?B&a*5^iB©y-f *cHy*5*-K 

-fc «fc * H^fle^s^^^atoSKflBBaH-c* 

cn^-H 1 2 (a), 0>}{Cfcl»T 6 Ott^M. 6 1 . 
6 2, 6 3(»^Jk 64, 6 5, 6 6, 8 714* 
«ffi«*e»»ffly/i'Ci-f 9*2 9-, 6 8. 69« 

^m/^tt^m^^^u^v^x v-. 70. 7i« 

Hfeiai^^JS^^ax^^i'D-r ,^7-, 7 25i 

&3?b>X 7 3. 7 4, 75. 7 6. 7 7. 7 8Bt 

[004 1] fig*, jRaA^jl/SHttffifflOfcHfiffll^ 

mtmi 2 (a). G»KSVTJ:5K:. — 3©3t8B6 0=&« 
C*, fOtlili^^Y?0'f^57-64, 6 5. 6 

6, 6rre^«fr*3i6^JS*fiiyBi/fcfe©^i>. 
[0042] ^-©fc*. ae^w^^as^oiS^fl* 

[0043] 1 . 6 2. 6 3 Ci 

a¥^a«TOSgB©*iBiLrfie**s6itt*>*i 

TU5«C^>7>^. ^^^^^ F9>7"«:*$lr>T 



(6) 



m®¥7 - 6 4 0 7 9 



gbRSgK©/Nfc{t:*jifitrsc itiBHr-ifeS. 

[0 0 44]— ar*efc*sir»t:»a*j:»>i)se. » 

C 0 0 4 5 ] m 1 1 ©mi»«*K*W3«Mfttt=«t© 
i B B B /^;l/2 7, 2 8. 2 9*BSS*^**»lC|Sfeft* 

4 6 *»e> tt**«4 3 . *ie#£«^4 7 * 6 10 
tt£3fc»4 4. *e«*St3WF4 8*>6&S*«4 5?6 
i^ciC6K*fJ, CtliC<fcC. #SS43, 44, 4 



[0 046]*!S43, 4 4, 4 5tfi*«8 1, 8 

3, 8 5<b<DP B 1{C*7feU>X9 0, 9 1. 9 2, 
y5C^JSESH8«9 3. 9 4. 9 5 5 C i tc <fc 
0. ilif 4 6, 47, 4 8*»6&*3fc«4 3. 4 

4, 4 5©tttH**»«fi<lSa-''«*Jl'2 7. 2 8, 2 



[0 04 7 ] ®7&g«^ay>7>7\ y*;t^\ 

[0048] is 5<Dmmmm> me^m^mmm. m 
9 on-tnnm* mi i <om%mmm^^t. $Mt 

io-ce±M*>6^-«*-rss*»"CBa<. 7fc©ai 

«©— WOSKKffiHfcH 1 3 tcijVf . 9 6 telftffiic 

hp. 9 8 muM)>£<D&f5. Q9ktwms.m, mwt 
[ o o 4 9 ] M i 4 tt^PHStap^agK^©^ 
y r 753:©!5?93KKaa55iait'c » s . #ssitew©is 3 

(c^TJP=iafiW«:Stbt:©3Hf»tt. 'J7Xi?'J->© 
rtffiK3£K*fl»jfc:a--fv 0 1 «BfiSort»S£ 40 

[0050] y r * * y - > 2 0 a-mcmm, ¥MW 

ayyjz.^-jZVBs&Zti^Z. c©fcsb, &3?§B1 

. 6 hp p&mb. 1 0 0 ? y - > 2 0 ic&^Ltcm 
£\ y ->2 0 (Dmm-c^m^t 1 0 0 ©4%#± 

yr**y->20 <c£gieg l itmm> y rys^BM 

JKfiaan^8@B-CttiB«3 > f 7 x h ©#{&#*; i & so 



5, 

[0 05 1 ] fCt, #fyS^-C*-f <fc5«C. 'J7X^ 
y - > 2 0 ©ffffitcifcgWSftifca -t^^IOI^I 
fiWh«. Sgs*£afcW*JB©*£"C feiS*=» >Hx 

[0 05 2] fcfc, ±S2H 3 ©JfHgUfcfl. IS 1 4©!g 
+HiSWtc*jits T:Jfc£^j5«E^£B©SW§r 

J34Pf*K* 2 ft 5 5 -rJr 0 alT^TSC© 'J 7M? 
[0 05 3] B4©*ESSft0irtt^O©^*2EfiK: 



[0054] HI 1 ©SWiJ9SWrtt=fe£j£tc 

£ d x 2V * a -Y v 5 s 5 3 ?m^ttcz>^x:m.m L. 



[0 05 5] 

[*9§©*»*] *»BJttc©«fc^{c#BSsnri.»s© 
[0056] mm^ims^7T^m.tc*s^x' % msk^ 

X *S/<*;u©E^jaj»©««:iga-rs c £ k i o . 
Basi^S{t©^fi*B{3!*jBSft9-©fi3y£»®li. 

[0057] stc. KK^sg^ y 
fmm<D&wmcmm btcm&, n. y Tttwmmv 

Mr £ HBMtt Z C b ifiv * 5 . 
[0 05 8] ?g a s a ^-^^©Wf*4C^fiS* s -a^{<:^ 

©36iB*iEaOft:«JiS£TSC £«c«t 0 . S^fi^Sa 
[0059] *iBWc>hJg. flOlffi«36eS:fi6fflr 5Ci 

Koto. 3fc»ffi©»j^b. fijs^bwian. imffMm 

5. C©£*. 3lSiBl4iffia^*Jl'i©BBfcJR#ffl7 r yXA 
[0 06 0 3 =«=SS^?RSfJn^ia«:*jL»r . 

«*^tts*iR*Earsc£Kj:»)s sap^a©= 
h it. s^OT*«DanaK^t*3*tffr set **r * 
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[0027] 

Fig. 5 is a simplified top view of the major components in a fifth embodiment of the 
projection optical system in a single-panel projection-type LCD device of the present 
invention. The major aspect in which this embodiment differs from the first 
embodiment shown in Fig. 1 is that it employs multiple small fluorescent tubes for its 
light source. 

[0028] 

In recent times, fluorescent tubes have achieved progressively higher levels of 
luminance. For instance, hot cathode fluorescent tubes of 5 to 8 mm in diameter and 
around 100 mm in length have been brought into practical use that have luminance of 
around 20000 cd/m 2 and emit a beam of around 1001 m with a supply of around 3W of 
power to the tube. By forming such a fluorescent tube into a W- shape or volute shape, 
deploying a visible light-reflecting, infrared-transmissive plate behind the tube, and 
deploying a focusing lens in front of the tube, it is possible to guide the tube's beam into 
an LC panel with relatively good efficiency. 

[0031] 

For the light source 30, a hot cathode fluorescent tube of the aforementioned type is 
used, which is 5 to 8 mm in diameter, around 100 mm in length and formed into a 
W-shape. Such a fluorescent tube is able to cover amply the rear surface of a 1.5 to 
2 -inch color LC panel. 

Further, it is assumed that 50% of the visible light emitted from such fluorescent tube 
enters into the LC panel, that 5% of such light passes through the LC panel, and that 
30% of the light that emerges from the LC panel effectively enters the projecting lens. 

[0034] 

Fig. 6 is a simplified top view of the major components in a sixth embodiment of the 
projection optical system in a single-panel projection-type LCD device of the present 
invention. The aspect in which this embodiment differs from the fifth embodiment 



shown in Fig. 5 is that it deploys a transparent plate 34 with minute prisms formed on 
its surface, instead of the focusing lens 5, between the light source 30 and the 
polarizing plate 8. 

[0035] 

Figs. 7 and 8 are perspective views of examples of a transparent plate with minute 
prisms formed on its surface. Fig. 7 shows a transparent plate with minute linear 
prisms 40 formed on its surface, while Fig. 8 shows a transparent plate with minute 
conical prisms 41 formed on its surface. 

[0036] 

... when applying the transparent plate with minute linear prisms shown in Fig. 7 to 
the sixth embodiment in Fig. 6, it will suffice to use two such plates positioned one 
behind the other in such a manner that the orientations of their prisms crossed. 

[0039] 

Fig. 11 is a simplified top view of the major components in a ninth embodiment of the 
projection optical system in a projection-type LCD device of the present invention. 
The major aspect in which this embodiment differs from the first through eighth 
embodiments is that it employs three LC panels, namely a red display LC panel 27, a 
green display LC panel 28 and a blue display LC panel 29, and three light sources, 
namely a light source 43 comprising red light-emitting fluorescent tubes 46, a light 
source 44 comprising green light- emitting fluorescent tubes 47 and a light source 45 
comprising blue hght-emitting fluorescent tubes 48, wherein these light sources emit 
light to the LC panels 27, 28 and 29 respectively. The red, green and blue image light 
beams emitted respectively by LC panels 27, 28 and 29 undergo trichromatic image 
synthesis by crossed dichroic mirrors 50, then is projected onto a screen 13 via a 
projecting lens 12. 

[0046] 

By deploying focusing lenses 90, 91 and 92 and minute prism-bearing transparent 
plates 93, 94 and 95 between the light sources 43, 44 and 45 and the polarizing plates 



81, 83 and 85, the light that is emitted from the light sources 43, 44 and 45, comprising 
fluorescent tubes 46, 47 and 48, is made to enter the LC panels 27, 28 and 29 and the 
projecting lens 12 with good efficiency. This enables achievement of compact size for 
the triple -panel projection- type LCD device, together with high luminance for the 
projection screen. 



[0054] 

Additionally, although crossed dichroic mirrors are used for the trichromatic synthesis 
in the ninth embodiment (Fig. 11) as described above, prisms may alternatively be used 
for such purpose. 
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